Relationship of prefrontal connections to inhibitory systems in superior temporal areas in the rhesus monkey.
The prefrontal cortex selects relevant signals and suppresses irrelevant signals in behavior, as exemplified by its functional interaction with superior temporal cortices. We addressed the structural basis of this process by investigating quantitatively the relationship of prefrontal pathways to inhibitory interneurons in superior temporal cortices. Pathways were labeled with neural tracers, and two neurochemical classes of inhibitory interneurons were labeled with parvalbumin (PV) and calbindin (CB), which differ in mode of inhibitory control. Both markers varied significantly and systematically across superior temporal areas. Calbindin neurons were more prevalent than PV neurons, with the highest densities found in posterior high-order auditory association cortices. Axons from anterior lateral, medial prefrontal and orbitofrontal areas terminated in the anterior half of the superior temporal gyrus, targeting mostly the superficial layers (I to upper III), where CB neurons predominated. Reciprocal projection neurons were intermingled with PV neurons, and emanated mostly from the deep part of layer III and to a lesser extent from layers V-VI, in proportions matching the laminar density of inhibitory interneurons. In marked contrast, prefrontal connections in temporal polar cortex were found mostly in the deep layers, showing mismatch with the predominant upper laminar distribution of interneurons. Differences in the relationship of connections to inhibitory neurons probably affect the dynamics in distinct superior temporal cortices. These findings may help explain the reduced efficacy of inhibitory control in superior temporal areas after prefrontal cortical damage.